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digital data from the crmverlor and storing the digital data 
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awitt/* a t orriDArp ni?VTrir provides Oxat the track reverse and track forward factions 

OPTICAL STORAGE DEVICE SfToompact disc player are more useful than the respective 

uitt a'i-ed appi JCAnoN rewfed and fast forward functions of an audio upe rcarta/ 

RELATED APFUCAnor* playe* Specifically, holding the track reverse OT trade for- 

Tbis application claims the benefir of U.S. Provisioiial 5 ward push-button down provides that the compact disc 
AnXidon No. W051.999. filed Jul. 9, 1997. player skips back or forward, icspectrvely, withm a given 

Atrpncauan no. «m ^ g^und rack In contrast, lapping the track reverse or irack 

BACKGROUND forward push-button on the compact disc player provides 

thai the compact disc player very quickly skips back or 
The present invention relates generally to audio recording ahead, respectively, to the previous or next sound track on 
devices, and relates specifically to a novel recording device 10 mC compact disc. Because of the general nature of cassette 
for recording onto a compact disc or other optical storage tapes, this latter feature cannot effectively be provided on 
nr^tia audio tape recorder/flayers. 

Present audio tape recorder/players provide for both audio As mentioned, compact disc players provide certain 
recording onto a cassette tape and play back of the audio advantages over audio tape players. Compact disc players 
recording, and are generally relatively easy to use. The 1 pi av back digital sound readings from a compact disc, and 
typical audio tape recorder/player has several push-buttons digital sound recordings have a higher sound quality than do 
which allow a user to have tbe device perform a number of analog signal recordings. Also, compact disc players provide 
functions in connection with the cass c rtn tape. Normally, a for Let movement to tbe previous or next sound track. 
push-buBon is provided for each of the following functions: However, while audio lape recorder/players provide that one 
pause, stop, rewind, fiist forward, play and record. 20 can record onto a cassette tape, most presently generally 

In addition to being easy to use, some audio tape recorder/ available compact disc players do not provide that one cap 
players provide additional advantages by way of advanced record onto a compart disc 

features- For example, some provide that one can delermine Those compact disc recorders which are generally avafl- 
a recording sourjd level before or during a recording, and set ^ able record onto a compact disc in real time and do not 
or adjust a recording gain level in response thereto. provide any Irue editing functions. For example, some 
Specifically, some provide a digital display, such as an LEU compact disc recorders now available provide (hat a source 
display, thai indicates the sound level which will be recorded device, such as a compact disc player or a cassette tape 
(or which is being recorded) onto the cassette tape, and player, is first connected to inputs of the compact disc 
provide a rotary knob, or other type of adjuster, which one x recorder, Then, as the source device is operated to begin 
can adjust in order to set (or adjust) the recording gain level. playing nneic from the source medium, the compact disc 
However, even these more advanced audio tape recorder/ recorder is operated to begin recording. Therefore, as the 
players do not provide that one can listen to how the source device is playing music, the compact disc recorder 
recording actually sounds until after the sounds are recorded records the music in teal time, as the compact disc recorder 
onto the tape, tn other words, tbe typical audio tape recorder/ ^ receives the music through its inputs- 
player does not allow one to truly "audition" a recording * There are many disadvantages to having to record in real 
before it is actually recorded onto a cassette tape. As a result, time. One disadvantage is that editing is severely limited. If 
several "takes" may be required before an acceptable record- a o^gta^ ^ made, the mistake is generally non-correctable, 
ing is obtained. A re cording may be unacceptable because of p^ example, if one begins recording the wrong song onto 
a number of reasons such as, for example, because the ^ mc compact disc or begins recording a song at the wrong 
recording gain level was set too low or too high. volume, tbe mistake cannot readily be corrected. One would 

Additionally, present audio tape recorder/players do not have to start over, and begin recording onto a new compact 
provide an easy way to vary the order in which a set of disc. Another disadvantage to having to record in real time 
sounds, suet as a set of songs, will appear on the cassette is that if one wishes to make several identical compact discs, 
tape. Because an audio tape recorder/player records csscn- 4S one would need to re-play all of the source music into the 
liaUy what jt "hears" or receives, in real time, it is not compact disc recorder. Of course, this effectively provides 
possible to easily customize the order in which sound tracks, more opportunities for misrakes to be made wMk recording, 
such as songs, will appear on the recorded tape. Furthermore, if one wishes to make a second compact disc 

Another disadvantage of audio tape recorder/players is much like a compact disc which was made previously, with 
that they produce analog recordings, and analog recordings ft the exception of one song being replaced by another, one 
have a lower sound quality than do digital recordings. would need to re-play all of the previous source music into 
Furthermore, cassette tapes are not as durable as compact the compact disc recorder in addition to having to play the 
discs. For example, a dirty tape head may effectively destroy new song into the recorder. likewise, if one wishes to make 
a cassette tape upon play back. For these reasons, cassette a second compact disc much hkc a compact disc which was 
tapes arc no longer the standard in the music industry, and 55 made previously, wiih the exception of the songi on the 
compact discs axe now en vogue. Therefore, while the second compact disc appearing in a different sequence, one 
demand for audio tape rceordcr/pkyers has decreased, the would need to re-play all of the previous source music into 
demand for compact disc players has been increasing. the compact disc recorder, albeit in a different order. 

like present audio tape icc^rd^laycrs, present compact Some other compact disc recorders now available include 
disc players are ajso relatively easy to use and provide 60 two corripact disc trays— one tray for playing music from a 
push-button controls, wi± a push-button being provided for compact disc, and one iray for recording the musac onio 
each of the following functions in connection with the another compact disc. In other words, music is recorded 
compact disc: pause, stop, track reverse, track forward and from tray-to-tray. This type of compact disc recorder pre- 
playfrbc track reverse and track forward functions of the senls many of the same disadvantages as discussed above 
preseni-day compact disc player are much like the rewind ss because the recording is sull done in real time, 
and forward ftinctinns, respectively, of the present-day audio Most of the compact disc recorders presently available 

tape recorder/player. However, the nature of compact cases can play music from a standard compact disc, thereby 



5/13/&5 EPR1.1 16-31 



05/13/05 15:37 FAX 8585520095 



US 6,172^48 Bl 
3 4 

operating tike a standard compact disc player. However, the ^lin™iAiitodi^^.^F«^' 

devices Generally cannot play back rmisic which was communicating corseted to tbc analoE-to-diplal convcr- 

S^P^Sr^hcdJcc^ the con-paddisc tor tor rccejvine «k^dala stor^nicmrc cc_ 

. . * . . J ./- . . . _ rft „ ^ Af thft nicatmgly connected to the central processing unit tor 

comaunnfi that rnusic is first inserted into the tray of tbc ~ftd?s?iU daU fam ^ ^^^g^g ^ ^ 

device. storing the digital data received, a digilal-io -analog conver- 

Another disadvantage to (he compact disc recorders {Q[ ^^^^ l0 me central processing unit for receiving 

wbicb arc presently generally available is that the devices digital data, a compact disc recordable drive communical- 

canuot be used to record onto standard CD-R discs which connected to the central processing unit for receiving 

can be played back using any standard compact disc player. digital data Stored in the data storage structure and for 

Standard CD-R recordable compact discs (as opposed to 10 TT^rH^ the digital data onto a compact disc received by 

discs marked "for consumer use* 1 ) are presently widely the compact disc recordable drive, audio output structure 

available, are inexpensive and can be played back using any connected to the digital-to-analog convenor for receiving 

standard compact disc player. analog signals therefrom and for oulputting tbc analog 

The present invention is directed at solving tbc disadvan- signal* received, and a display device connected to the 

lanes dLossed hereinabove 15 OTlral Processing uniL Tfce central pressing unit is con- 

^ figured for displaying information op the display device 

OBJECTS AND SUMMARY OF THE relating to sound tracks stored in the data storage device, and 

DRAWINGS there are input keys on the housing communicatiogly con- 
nected to the central processing unit for manipulating the 

A general object oT the present invention is to provide a 20 information displayed on the display device. The central 

compact disc recorder which provides advantages not gen- processing unit is also configured so thai at least one of the 

daily provided by other presently available compact disc input keys can be operated to selectively store sound tracks 

recorders* hi the data storage structure and so that at least one or the 

Another object of the present invention is to provide a key* can be used to selectively display a master song 

compact disc recorder which can be used to store music 25 ^ and at least one session song list on the *spla£ device, 

tracks as easily as using a modem-day audio tape recorder/ ^ ^S^* 1 !™?}* 1 ^ J^? 5 
. 7 0 J r and available in the data storage structure, and the session 

yC f , , . . , song list lists a particular group of sound tracks which were 

A further object of the present invention * in provide a previously selected to be in that particular session using at 

compact disc recorder that provides that one can Irs ten to a least one of tbc input keys. The central processing unit is 

stored sound track before Uie sound track 15 recorded onto a 30 ^ <*> mat ^ lwst 0QC of ^ ^ keys can be 

compact disc (lc. truly "audition a recording), operated to output analog signals through the audio output 

Still another object of the present invention is to provide structure relating to sound tracks previously stored in the 

a compact disc recorder that provides thai one can easily data storage structure. 

customize the order in which sound tracks win appear on a ^ Preferably, the central processing unit is also configured 

compact disc ^ so thai at least one of the input keys can be operated to 

Yet still another object of the present invention is to perform at least one of the following editing (unctions: to 

provide a compact disc recorder thai can play back music combine a plurality of stored sound tracks into a sin^c 

which was received previously by the recorder without a stored sound track, to split a single stored sound track into 

compact disc containing that music being first inserted into ^ a plurality of stored sound tracks, to trim a stored sound 

the device. track, to convert a stored sound track so that the sound track 

Yet a further obj ect of the present invention is to provide has a different amplitude, and to convert a stored sound track 
a compact disc recorder that can be used to record onto so that the sound track either fades in 01 fades out. Still 
computer-compatible compact discs which are presently further, the central processing unit is also preferably con- 
widely available, are mtacpensive, and can be played back 45 figured so that at least one of the input keys can be operated 
using a standard compact disc player. to control play back of a compact disc received by the 

Briefly, and in accordance with at least one of the fore- compact disc recordable drive, 

going objects, the present invention envisions an optical BRIEF DESCRIPTION OF THE DRAWINGS 

storage medium recorder, such as a compact disc recorder, ^ M . ^ ^ 

which includes sound receiving means for giving analog 5o The organization and manner of the structure and function 

signals, a convenor connected to the sound receiving near* * * B inveiition, toglber ^^finilicr objects and advan. 

for converting the received analog signals into digital data, thcreof > maV vuxlerstood by reference to the fol- 

data stoiH^struclure communicaiiiigly connected to the description taken in connection with the accompa- 

cc^ertorfor receiving the digital data from the convenor °ying ^winfis, wherein Hke reference numerals identify 

and storing the digital data received, and an optical storage 55 ^ and m whlch: m a . 

drive, such as a compact disc recordable drive, enmmuni- FIG. 1 is a perspective view of a compact disc recorder m 

caringry connected to the dala storage structure for receiving accordance with an ernljoduncot of the present mventio 04 

the stored digital data from the data storage structure and FIG. 2 is a view of tbc trout of the compact disc recorder 

recording the digital data onto an optical storage medium, illustrated in PIG. 1; 

such as onto a compact disc, received by the optical storage 50 RG- 3 is a view of the back of the compact disc recorder 

drive. 1] rostrated in FIGS. 1 and 2; 

A preferred embodiment of the present invention envi- FIG. 4 is a simplified block diagram of the internal 

sions a compact recorder embodied in a housing and components of the compact disc recorder illustrated in 

including at least one analog line-in jack on the housing for FIGS. 1 and 2; 

receiving analog signals, an analog- to-digit al converter £5 FIG. 5a is the left half of a more detailed block diagram 

within the housing counecLed to the at least one analog of the internal components of the compact disc recorder 

line-in jack fbr converting the analog signals received by the illustrated in FIGS- 1 and 2; 
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nCStislhedghthalf of-moredctaikdbtockdiagr... herein) J br nrfe'i^ ^fl^S^^ 
of the *n«rt <So^ of 0* disc cccorder ^^^^^^^ 

iliisliaxed id FIGS. 1 and 2; ^ 44 has a set 48 of six transport control push- 

FIG- 6 is a circuit diagram of analog components 01 Uie buttons 41, 43, 4S, 47, 49, SO thereon for providing that the 
compact disc recorder illustrated in F1G$. 1 and 2; and 5 usftr ^ me functioning of the compact disc recorder 
FIGS. 7-23 illustrate some of the different possible screen 30. Tbe sei 48 of pusn-bnttons are identical to those typically 
displays of the compact disc recorder illustrated in FIGS. 1 M prcscnl ^ a y compact disc players, but also includes 

and 2. a push-bulion to direct the compact disc recorder 30 to enter 

n^nmoN >o a record mode as will be described m ore fiilly later. In other 

Ujtfx~Kiruwi words, there is a separate push-button provided for each of 

While the present invention may be susceptible to the following functions of the compact disc recorder 30: stop 
embodiment in different forms, there is shown in me (buuon 41), pause (button 43), reverse track (button 45), 
drawings, arjd herein will be described in detail, an embodi- pj ay (button 47), forward track (button 49) and record 
mem with the unoersiaridirig that the present description is ^ (button 50). The front bezel 44 also includes a second set 52 
to be considered an exemptificaiion of the principles of the ^ ^ push-buttons S3, 55, 57, 59, 61, 63 each of which 
invention and is not intended to limit the invention 10 that as [dates to certain functions of the compact disc recorder 30 
illustrated and described herein. relating to programing the compact disc recorder 30 and 

Shown in FIG. I is an optical storage device or compact editing sound tracks previously stored therein. Preferably, 
disc recorder 30 in accordance with an embodiment of the ^ the second set 52 of pusb-butlons allows a user to access and 
present invention. The compact disc recorder 30 is a easy- interact with menus displayed on the digital graphic display 
lo-usc stand-alone audio recording device that can receive device 46. This will be described in more detail later herein, 
signals from an analog audio source and produce digital Preferably, both sets 48 and 52 of push-bintons on the front 
recording onto a compact disc. As will be described, the bezel are illuminated, sucb as by LEDs- 
compact disc recorder 30 has memory so sound tracks can ^ The Irani bezel 44 also includes optical storage medium 
be stored therein and selectively played back. In this regard, receiving structure so that an optical storage medium may be 
the compact disc recorder 30 can be effectively employed as inserted into an optical storage drive. As shown, the optical 
a modern-day juke box. Additionally, the fact thai the storage medium receiving structure and optical storage drive 
compact disc recorder 30 includes memory provides that may comprise a compact disc tray 54 and a compact disc 
saved sound tracks can be reviewed, or "auditioned", before ^ ^ay eject/retract builou 56 where the compact disc tray 54 
being burned onto a compact disc. Preferably, the compact forms a portion of a compact disc recordable drive 58 (see 
disc recorder 30 has many enhanced functions allowing for FIGS. 4 and 5) that is boused within the housing 32 of the 
the advanced editing of stored sound tracks, and can be used compact disc recorder 30. Pressing the compact disc tray 
to play back standard, commercially available compact eject/retract button 56 one time provides that the CD tray 54 
discs. These advantages as well as many others will be ^ on me front bezel 44 opens and extends to allow the 
apparent after reading the following description of the insertion of a compact disc into, or the removal of a compact 
compact disc recorder 30. digg from, the compact disc recordable drive 58 housed 

Internal comporjenls of the compact disc recorder 30 are within the housing 32 of the compact disc recorder 30. 
protected by a housing 32, which may be a fabricated metal Pressing the compact disc tray eject/retract button 56 again 
case much like those of standard stereo decks such as ^ provides thai the compact disc tray 54 on the rront bezel 44 
cassette decks and compact disc players. As shown in FIG. retracts and doses to provide that the compact disc record - 
t, the housing 32 has a front panel 34, a back panel 36, sides able drive 58 can interact with the compact disc Alterna- 
38, a top 40 and a bottom 42. The housing 32 may tively or additionally, the compact disc recorder may be 
incorporate, or have attached thereto, standard computer configured such that one of the push-buttons can be used to 
bay/mounting hardware, such as rails for drive mounting, 45 open and close the compact disc tray 54. The compact disc 
one or more slots for circuit board mourning, and other recordable drive 58 may be provided such that a plurality of 
mounting attachment structure. compact discs may be inserted therein. To this end, the 

As shown in FIGS. 1 and 2, the front panel 34 of the compact disc tray 54 may open to provide access to more 
compact disc recorder 30 is an injection-molded front bezel than one compact disc, or the compact disc recordable drive 
44 which provides, essentially, a user interface which dis- 50 58 may have more than one compact disc tray 54. Instead of 
plays information to a user and provides means for allowing a compact disc recordable drive 58, the device may include 
the user to program and control the compact disc recorder some other type of Optical storage device such as a DVD 
30.Thefroiut>ezel44hasaffigM recorder. 

thereon. The digital graphic display unit 46 is, Cor example, Further, the front bezel 44 includes analog/digital 
a 240x64 dot graphics LCD with LED back-li^ht, or may be 55 controls, thus providing a means to operate a recording, or 
a type of plasma display and/or a group of lamp devices. input, signal level and the play back, or output, signal level. 
Regardless, the digital graphic display device 46 provides Specifically, the front bezel 44 includes gain adjusters 60 
thai the compact disc recorder 30 can communicate certain thereon comprising two single-turn rotary potentiometers 62 
information to the user in connection with the operation, and 64 for controlling the input gain of each of tbe right and 
control and programing of tbe compact disc recorder 30. eo left channels, 66 and 68, respectively, of a line-in jack 70, 
In addition, the digital graphic display unit 46 may also be which, as Shown in FIG. 3, is on the back panel 36 of the 
a graphic user interlace, such as a touch screen whereby a compact disc recorder 30. Indicia may be provided on the 
user can operate, control and program the compact disc front bezel 44 in the vicinity of the gain adjusters 60 to 
recorder 30 by physically touching the digital graphic dis- indicate which adjuster 60 corresponds to the right channel, 
play unit 46 with a finger, light pen, or some other object. 55 and which adjuster 60 corresponds to tbe left chann e l . As 
The front bezel 44 also provides a means to give editing shown in FIGS. 1 and 2, the front bezel 44 also includes a 
commands to embedded software (to be discussed later volume adjuster 72 which comprises a dual-turn rotary 
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S^te of Ht^dJd one-quarter inch, gpld-plaied head- be provided on the back panel 36. 
^^.I j^^y^^^T^^SU may s Regardless of tbo type of line in 
l^TraTc^ 3%aal receiving window 77 for having ordinary skill a the art would » 
^dvfn| an^Tscoding tfrak to aod/br from a remote corresponding gain ox volume aojusior may be priding 
conuol which may include buttons corresponding to cither associated therewith. Alternatively, u can be provided that 
or both sets 48 and 52 push-buttons provided on the Ironi the gain of all the available inputs can to controlled by toe 
bezel 44 of the compact disc recorder 30 as well as a display l0 gain adjusters 60 specifically sbown in FIGS. 1 and 2, such 
screen Finally, also included on the front bezel 44 of the thai a single knob controls the gain for a plurality of inputs- 
compact disc recorder 30 is a power switch 79 which may Likewise, it can be provided thai the volume of all the 
be amrninated with an LED like the other puso-buttons on available outputs can be controlled by the volume adjuster 
the from bezel 44. As shown, the Ixont bezel 44 may also 72 specifically shown ja FIGS. 1 and 2, such thai a single 
include a microphone 75 for receiving a user's voice and 3S knob controls the volume for a plurality oT outputs- or. 
operating in response thereto. course, all adjusters can be provided electromcaUy, such as 

As mentioned, and as shown in FIG. 3, the back panel 36 on the digital graphic display device 46. 
of the compact disc recorder 30 includes a line-in jack 70 As shown in FIG. 3, farthering the versatility of the 
having a right channel 66 and a left channel 68. The line-in compact disc recorder 30, the back panel 36 thereof includes 
jack 70 provides that the compact disc recorder 30 can 20 an SCSI port 84. The SCSI port 84 provides that the compact 
receive stereophonic signals from an external source, such as disc recorder 30 can communicate with a personal computer 
from a tape deck, a compact disc player, a stereo radio (PC) to create or duplicate multi-media CD-ROMs, or 
receiver, or practically any other analog audio source. The backup and restore data onto a PC. lb this end, the SCSI port 
back panel 36 of the compact disc recorder 30 also includes 84 provides active termination and a thumb-wheel (not 
a line-out jack 78 having a right channel 80 and a left 25 shown) is preferably provided in association therewith to 
channel 82. The hue-out jack 78 provides thai the compact allow the user to identify the device number (generally from 
disc recorder 30 can iransmii stereophonic signals to a zero to six) the PC should regard die compact disc recorder 
preamplifier or amplifier, sucb as to a stereo radio receiver, 30. To connect to a PC, a SCSI interface cable is connected 
or even m a standard cassette deck. Preferably, each of the uo both the SCSI port 84 on the compact disc recorder 30 and 
Jiue jacks 70 and 78 is a standard RCA jack having about 30 to a SCSI card on toe PC To select the SCSI fonctionalily 
10.000 Ohms of impedance, and is color-coded for stereo of the compact disc recorder 30, a selector switch can be 
connection to an existing stereo system. For example, the provided on me front bezel 44 or back panel 36 of the device 
right channels 66 and 80 may be colored red, and the left 30. Alternatively, ihe compact disc recorder 30 may be 
channels 68 and 82 may be colored while. Indicia may also configured such that the display device 46 and one of the 
be provided in the vicinityof the jacks 70 and 78 to indicate 35 input keys 52 can be used to select the SCSI function of the 
ihe respective channels thereof. As shown, there may also be device 30. Still further, the compact disc recorder 30 may be 
provided balanced input jacks 71 and 73 in the form of configured for automatically sensing that a PC is connected 
one-quarter inch jacks. to the SCSI port 84, and autoniatically responding thereto by 

The back panel 36 also includes a power supply cord (not entering a SCSI mode, 
sbown) that can be plugged into a common household aq The internal components of the compact disc recorder 30 
electrical outlet to provide power to the compact disc and connections therebetween will now be described with 
recorder 30 when the power switch 79 on the front bezel 44 reference to FIG- 4. As shown, two input lines 86 and 88 are 
is pressed. Depending on the configuration of the compact connected to a signal conditioning unit 90. The input lines 86 
disc recorder 30, the power supply cord can be provided to and 88 represent analog signals received from one or more 
operate «'ih»r with a 115 Volt/60 Hz electrical outlet which 45 of the inputs mentioned hereinabove, such as from ihe right 
is commonly found in United States households, or with a and left channels 66 and 68, respectively, of the line-in jack 
230 Volt/50 H2 electrical outlet which is cornmonly round in 70, from the balanced inputs 73 and 71, from the single line 
other countries. stereo input and/or from a combination linc/microphooc 

As mentioned, the back panel 36 preferably includes input jack. Tbe signal conditioning unit 90 modifies the gain 
standard RCA input jacks 66 and 68 as well as balanced So mk3 frequency response of the analog signals carried by the 
inpius 71 and 73. In addition to, or instead of, these input input lines 86 and 88 in order to optimize same for input to 
lines, the back panel 36 may also include a single line stereo an analog-to-digital converter 92, which is connected to the 
inpuL Also, in addition to, or instead of, the headphone jack signal conmtioniog umL 90. The signal conditioning unit 90 
76 and the Ime-oui jack 78, the back panel 36 may also is not only connected to the analog4o-digital converter 92, 
include a line stereo output. The single line stereo SS but also to a control bus. A central processing unit 94, sucb 
input and output may each comprise a standard, one-eighth as a microprocessor having software embedded therein, is 
inch TRS stereo jack. The single lino stereo input would incorporated on a circuit board along wiih sound card 
provide that the compact disc recorder 30 can receive both (CODEC) structure, a SCSI interface and all principal input 
channels of an external sound souree through a single jack. and output connections, and is also connected to the control 
Likewise, Ihe single line stereo output would provide that 60 bus. Preferably, the embedded command structure is based 
the compact disc recorder 30 can transmit both channels of on the standard SCSI operating commands for CD-R 
a stereo signal through a single jack. The back panel 36 may. devices. The connection of the central processing unit 94 to 
of course, include still other lines in and out For example, the control bus provides that the central processing unit 94 
the back panel 36 may include a standard one-eighth inch can control all the other devices which are connected to the 
mono combination line/microphone input jack. In fact, the as control bus, such as the signal r/mrtirioning unit 90. The 
one or more input lines in and out may be provided on the signal ryinriirioning unit 90 modifies the gain and frequency 
front bezel 44 in adoption to, or instead ot the backpanel 36. response of the analog signals carried by the input fines 86 
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and 88 under control of the central processing unit 94 over switch (orothe: ^means of ^uin^ r^oo of 

Ste control bus. disc recorder 30, if not aiUomatically detected by the com- 

As Lwn, in addition to being connect to the signal dte ^1^^^^^^ 

conditiomng iinit 90, the aralo&5o-crigiial converter 92 is SCSI function of the compact disc recorder 30. Afoj*** 

£v£E ^1 LS£ eaTof *e analog 106, the bp^key unit 98, the 

received from the signal conditioning unit 90, and converts 100 and the digital graphic AspUy device 46. The one or 
LbTanalog signals » digital data, or a distal word. Tbe more data storage structures 106 may c^rrrpnsc essen^y 
analotj-to-di^tal convener 92 performs this function under any lype of data storage structure far storing and retrieving 
control of the central processing nail 94 over the control bus. 10 digital information from randomly addressable memory 
Also connected to the control bus is a disc storage locations using solid state read only and/or read and wnte 
controller 96, and the disc storage controller 96 is also types of memory. Specifically, ihc oneor more data storage 
connected lo a disc subsystem bus 10 which is connected the structures 106 may each comprise an IDE hard dnve having 
compact disc recordable drive 58 and possibly a secondary *■ capacity of 2.1 or more gigabytes. As shown, the central 
compact disc recordable drive 108, if provided. The sec- l5 processing unit 94 and one or more data storage structures 
ondary disc recordable drive 108 may be identical to the 106 arc interconnected via an address bus. 
compact disc recordable drive 58, or may comprise a means Embedded in at least one of tbe data storage structures 
to store and/or read digital information on or from a mag- 106, and preferably supplied on a separate back-up 
netic or optical disc For example, the secondary disc CD-ROM, is operating software which includes DOS and 
recordable drive may comprise a DVD recorder. Id fact, the 20 commandVcoulrol code, thus providing means for causing 
compact disc recordable drive 58 may comprise a DVD and directing the various components of the compact disc 
recorder, and a secondary recordable drive need not even be recorder 30 to perform specified functions, including 
provided- However, should there be included a secondary re-boot, diagnostic and ins tallati on procedures- Preferably, 
disc recordable drive 108 which is identical to the compact the code on tbe CD-ROM is licensed to tbe specific end user 
disc recordable drive 58, the front bezel 44 may include a 2s and is keyed to the serial number of the specific compact 
second compact disc tray, and a second compact disc bray disc recorder 30 with which it is shipped. In the event that 
eject/retract buuon associated therewith, oc may provide that the portion of the code provided embedded in the data 
the single compact disc tray 54 can provide a compact disc storage structure 106 becomes accidentally damaged, the 
to both of the compact disc recordable drives 58 and 108. user can insert the back-up CD-ROM into the compact disc 
The disc storage controller 96 essentially amounts to an 30 Cray 54 of tbe compact disc recordable drive 58 prior to 
interface between the data storage or retrieval requests from providing power to the compact disc recorder 30* When 
the central processing unit 94 and the disc subsystem bus. To power is provided thereto, this will result in the 
facilitate the control and programming of tbe central pro- re-formatting of the data storage structure 106, and 
cessing unit 94 itself, an input key unit 98, essentially re-installation of I be operating system and command slruc- 
comprising the two sets 48 and 52 of previously-described 35 Cure. Thus, except in the case of complete data storage 
user interactive switches on the front bezel 44 of the structure 106 failure,, or other component failure (whicb 
compact disc recorder 30, is connected to the control bus. would preferably be delected by the central processing unit 
Tne digital graphic display device 46 located on the front 94 using the code on the back-up CD-ROM, thus displaying 
bezel 44 of the compact disc recorder 30 is also connected an appropriate error message on the digital graphic display 
to the control bus; therefore, the central processing unit 94 w unit 46), preferably no other diagnostic or system-related 
can control and drive the digital graphic display device 46. maintenance is necessary. 

Also connected to tbe control bus is a digiial-to-analog FIGS. 5a, 5b and 6 are detailed views of the internal 
converter 100. Therefore, me central processing unit 94 can components of the compact disc recorder 30. Specifically, 
control the operation thereof over the control bus. FIG. Sa illustrates digital components and FIG. Sb illustrates 
Specifically, the digital-to-analog converter 100 converts 45 analog components of the compact disc recorder 30 in a 
digital input received from a data bus under control of the simplified form. FIGS. Sa and FIGS. 5b essentially form a 
central processing unit 94. As shown, connected to the single block diagram, with FIG. 5a being the left halt and 
digital-to-analog converter 100 arc two output lines 102 and FIG. 5b being the right half. FIG. 6 illustrates analog 
104 for comnmmcaling the produced analog signals to any components of the compact disc recorder 30 in more detail 
of the outputs already mentioned, namely, the right and left so than docs FIG. 5b. 

channels 80 and 82, respectively, of the line-out jack 78, the As shown in FIG. 5a, the basic system will use a PC 
single Hne stereo output, the headphone jack 76, any bal- compatible board or chip (system on a chip, such as the 
anced outputs provided, or any other inputs provided on the STPC presently available from ST Micro electronics) run- 
device 30. Should the function selector switch (or other ning the compact disc recorder 30 software as an embedded 
means of setting the function of tbe compact disc recorder 55 system, to provide overall control of the assorted circuit 
30, if not automatically detected by the compact disc elements. Such a system wjH be referred to hereinafter as a 
recorder 30) be set to select the SCSI device function of the PCSystem [PCS]. The PCS will communicate with the rest 
compact disc recorder 30, a digital «*gn^1 output would of the system by means of a Main BUS (a bus meaning a 
bypass the digital-to-analog converter 100 and proceed grouping of conductors whicb is muted to the same parts of 
directly to tbe SCSI port 84 and then to a connected PC go a circuit, such as an ISA or PCX type), each containing a 
As shown, the analog-io-digiial convenor 92 is also Data, an Address and a Control sub-bus. The Main Bus, an 
connected 10 a data bus, Additionally, tbe SCSI port 84 is ISA BUS in this case, is primarily controlled by the PCS and 
connected to the data bus along with the central processing will connect the PCS to the DSP (such as a ADSP2U1 DSP 
unit 94. This provides that the digital signal input received presemly available from Analog Devices), Main Memory 
thruugh the SCSI port 84 can proceed to the central pro 65 Ram [RAM], Boot Block Eeram, Real Time Clock & 
cessing unit 94 without having to travel through tbe analog- Cbnfiguration [RTC], Voice Processing & Storage [VPS], 
to-digital converter 92. In this case, die tunction selector Latch System [LATCH], SCSI adapter [SCSI] and Memory 



5713/05 EPR1.1 20-31 



05/13/05 15:38 FAX 8585520095 @041 



US 6,172,948 Bl 
11 12 

BUFFER through bank switches SW1, SW2, and SW3, lo s £*°?^ u £^^ tiiJ ^ ^ aigjtal graphic display unit 

the ANALOG BOARD through Digital OptoOOTplcB, and ^^^^J^^^^^AZd aUtbe W- 

to the LATCH, and to the I/O PROCESSOR BOP]. Attmd 2^^,^=^ push-buUon* 48, 

BUS, called the Serial Interfax Bus [SPfl only connects to ^T^TS^d ^ 52 the gain and volume^ 

the ANALOG BOARD (shown in FIG. 5!)). ftrough Di^d 3j2^*^X to initWbliioo, the central 

OpioCoupta,, and pass* daU back and for^fromttc DSP 10 ^^J^9i L^Z RAM (see FIG- S). Should a 

f ^ ^i OT n^r£^ cSffiSD^ £ET^taRAM be detected, an approve error 

for connection 10 an External Digital Interlace (which nay ^V") „-j,i, m a-\,s-<*a the central 
be utilized in a Professional Unit). A fourth BUS, called toe js disc rccoider 30. Should coprobkm be dclecied, 

1DE™c^!^SuU> DISK SYSTEM [HD] lo (he processing unit 94 proceed* to test the one or mote date 

SS Sffi To£?SsS BUS conned the SCSI storage ^«™>**^^" £ 

ADAPTER to ihe compact disc recordable drive 58. «!■»• <^ embedded the™ * mtact tf the operaimg 

... . r w - «„. < .u x# n^™„ system code is completely intact, the code rs loaded into tne 

With application or Mains Power Id lhc Main Power ^ ^ a 5 tari-up application is loaded and run. 

S^ly [PS], the PS^tet^ly power and then a power 20 s ^mco* not be completely intact, 

good signal to Ihe PCS- Tbe PCS wmmQah^ under Bios ^ f^^/^ 94 d^ks the compact disc 

control, porfonn power oa tests, and then load the <*<*P«* recordable drive 58 to determine whether the back-up 

disc recorder 30 in*ec*cd Operating System [AADOS] ^rom, a Boot CD, is inserted in Ihe compact disc fray 

trom the EERAM- Ihe^^Ciorj of Power will cau^ *e ^ Tf processing unit 94 preferably displays 

^^"5? ^ ^ l^Tlf an appropriate error message on the digital graphic display 

recordable drive 58 to "^ahze^ ^^^^ ™J unit 46 and awaits for the insertion of a Boot CD into the 

iniliah* LATCH, IOP, RTC and VPS- The , AADOS wfll ^ ^ 54. when the Boot CD is detected, the 

then initialize the DSP and then load opc^ng £ processing unit 94 restore* the data storage structure 

system [DSP CODE] mio The DSP through ihe DSP Host ™ "P ™S™ hrmr 

^crface Port [HIP]. The DSP wirt theTeSlablish comrmi- 30 P^^f * ^ . ^ .^.^ ( , 

nSns with Ac CODEC and DCG U'S- The AADOS will fc ^ ^ 

initialize the LCD and display the start screen and begin * ^J^^i 

^ c*~ ROS 4 Sa and 5ft). Then, the central processing unit 94 

normal operation ™ * mode, wamng for User input. whether the compact disc recorder 30 is to be 

The EERAM wmch boots the AAD^can I* leonofig- ^ ^ „ „ cxUW SCSI device for a PC. Tb this end, the 

urcd and rewnlten under control of the PCS, thereby allow- ocss ^ sg ^ 94 raay cbcck l0 determine whether 

fng for the complete operating system to be upgraded al will ^ iastdM cabk fc connected to t he SCSI port 84 on the 

The BUFFER comprises BUFEER1 and BUFFER2, bus oack 33 of the compact disc recorder 30, or may check 

switches SW1, SW2 and SW3, and an ADDRESS t0 dciennine the setting of a function selector switch pro- 

DECODER. These units comprise a method to map one half ^ vided on the front bezel 44 or back panel 36. Of course* as 

or the total BUFFER, BUFFER1 for instance, into the mentioned, other means may be provided to direct the 

memory address space of the PCS w hile, at the same time functionmg of the compact disc recorder 30 between being 

mapping the other buffer, BUFFER2, into the memory a §CSI device and being, for example, a compact disc 

address space of the DSP. recorder/player for a common stereo system. If *c central 

In the record mode, the CODEC (such as a Crystal 45 processing unit 94 determines that the compacL disc lecorder 
CS4222) converts the Audio Input Signals into Digital Data 94 is to be used as an external SCSI device, the compact disc 
and passes the data through the SPI to the DSP, which will recorder 30 enters a SCSI mode, and if the central process- 
store the data (afler first perhaps processing it in some way) ing unit 94 ckiermines that the compact disc recorder 94 is 
10 BUFFER2, in this instance, unto the buffer is full. While to be used otherwise, the central processing unit 94 prefer- 
BUFFER2 was tilling, the PCS was storing the data which 5D ably updates the display on the digital graphic display unit 
was previously placed in BUFFER 1 to the H ARD D ISK 46 and enters an idle mode waiting for user interaction. 
SYSTEM and/or the SCSI subsystem. After BUFFER2 has When the compact disc recorder 30 receives analog input 
been filled the DSP switches Ihe bus sw itches, SWl, SW2, signals received by any of the analog inputs of the compact 
and SVV3, which now maps BUFFER2 into the memory disc recorder, the signal conditioning unit 90, under control 
address apace of the PCS and maps BUFFER! inio the 55 of me central processing unit 94, modifies the gain and 
memory address space of the DSP. The DSP then begins to frequency response of lhc analog signals in order to optimize 
fill BUFFER1 with data from the CODEC and the cycle the analog input signals for input to the analog-io-digilal 
continues- Id playback mode the flow of data is reversed and convenor 92. The analog-lo-digital converter 92 samples 
. originates as Digital Data from the HARD DISK SYSTEM each of the analog input signals received from the signal 
or the SCSI storage system, follows the same path in reverse, ro condidoning unit 90, and converts the analog input signals 
nod is output from tbc CODEC as Audio (or additionally as to digital data, or a digital word. The analog-to -digital 
a digitally coded audio signal, typically a SPDIF signal). convenor 92, under control of the central processing unit 94, 

While in Record, Playback ox Stop mode, the VPS can be then places the digital data, or digital word, on the data bus 

activated and a voice message [SLATE] can be input at the proper time- Thereafier, the central processing unit 94 
throTigb the microphone to the VPS, digitized, and stored as 65 can cause the digital data to be saved in the data storage 
a voice bandwidth (typically 11.025 k) file which is linked structure 106 as one or more digital files, such as digital 

to the current track. audio wavetable (.wav) or raw (raw) files, in the order in 
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selection and ordering o£ audio oiaienal 0°b* «J«onbrf on U*s ^I^t, 52 of .SunoreL Should ihe user 
later hereto), ralhjr tban on the r teol ^^ of 5 "ro^T^J^mpa^Wder 30 to write on* 

rre-oasterinc and mastering software. Preferably, the only progrwn or oirwa _™ ^ central 

L«^Ker must matofarc overall recording level and -^^^f^ 0 ^ 

baWe, and even these tnnctions can be programmed such process vdi M would Trfnr^iothc disc 

^uh^TrctetautomalicaUyby ihc centre! processbgimil in Ihe data storage stniclure 106 to forward to the dr* 
SESr^yt auxoxoali^y perfcLed 10 .«■»« ^roller 96. ^™^^X>^%>Zl 
il t^^^^roc^ma unit 94 include trimming the lead trailer 96 amounts to an interface between the data storage 
KSffi^^ or retrieval requests torn the central pmem un^ and 

scS£ SSS SSfar a recording session%r even the disc subzero bus. Asa result, the central process^ 
S3 tracks wiilun a seslion, supporting ami 94 ^ direct the -c^ofibeooe ormo«^tal 
SiSods stoied in tbc data sloragp device 106, ^ lS files onto the compact disc by the compact disc ra^bk 
ZSU? imposing of a sc^ion&om a Ubrary of drive 58 (and/or the secondary compact chsc recordable or 
takes. Many of those functions as well as others witl be DVD drive 108). 

described more fully later herein in connection with the After writing to a compact disc, the receding can be 
casual display 46 and set 52 of push-buuons. played hade by the compact disc recordable duve 58 or any 

After digital data has been saved in the data storage 20 sxandiM compact disc flayer : Dnriog play back .using ; the 
sm^L 106 as one or more digital files, the digital files can impact disc recorder 30. ibe digital grapmo^lay umi 48 
be auditioned, or reviewed, before being saved onto a may display certain mforraahon relating to ihc play bad:. To 
compact disc, such as a CD-R or CD-RW. which has been play back the recording (or to play any other compact disc), 
inserted in the compact disc tray 54 of the compact disc the user merely presses employs the set 52 of pujso-bnttans 
recordable drive 58 and/or a secondary optical storage 25 to the compact disc recorder 30 to enter a play 

device 108 such as a secondary compact disc recordable compact disc mode and then presses the push-button 47 
drive or a DVD recorder. To facilitate the auditioning of the corresponding to "play" when the impact disc is mserted 
diEitel files and the discrete ordering thereof prior to record- into the compact disc tray 54. This win be described more 
ing onto a compact disc, each sound track, or digital file, is felly later herein. During play back; the compact disc 
nSntamed as a separate file. Alternatively, the one ot more 30 recordable drive 58 coverts the digital data on-board and 
digital files can be saved onto a compact disc without first outputs the analog signals for output from any of the outputs 
auditioning same. To audition one or more digital files, a of the compact disc recorder 30 mentioned above for 
user would interact with specific controls on the front bezel example, from the fane-out jack 78 and/or from to bead- 
44 of the compact disc recorder 30, such as the set 48 or 52 phone jack 76. Additionally, the compact disc recorder 30 
of push-buuons or directly with the digital graphic display 35 may be configured snch that the compact disc recordable 
unii 46 if a touch screen is provided. Alternatively, a drive 58 can output signals for direct recording onto the data 
microphone 75 may be provided on the front bezel 44 and storage structure 106, thereby obviating the need to connect 
the device operated by voice. a signal source such as a compact disc player to any of the 

As mentioned, preferably the pressing any of the push- inputs of the compact disc recorder 30- 
buttons on the front bezel 44 essentially amounts to inter- 40 In the manner described above, the compact disc recorder 
action with the input key unit 98 identified in FIG. 4- The 30 is primarily designed to provide that analog audio signals 
input key unit 98 enables user micrtctioD with the program can be archived in a data storage structure 106, and later 
control of Ihe compact disc recorder 30. Should the user recalled to be recorded, or burned, onto a compact disc The 
program or direct the compact disc recorder 30 to audition compact disc recorder 30 also provides that a user can 
one or more digital files, the central processing unit 94 45 review archived sound tracks by accessing the data storage 
would cause ihe one or more digital files to be forwarded to structure 106 through software embedded within the central 
the digital-lo-aoalog converter 100 over the data bus- The processing unit 94. This auflhotring feature can be con- 
digual-lo-analog converter 100 converts this digital data ducted on both a track-by-irack basis and on an entire 
received over the data bus to analog signals, processes the session basis. The benefit of being able to audition or review 
signals to reduce or eliminate any effects from a digital clock 50 audio tracks before recording same onto a compact disc is 
supplied by the central processing unit 94, and distributes thai the recording quality, gain level and desired order of the 
the analog signals as the two output lines 102 and 104, all sound tracks can be determined 10 be correct beforehaod- 
under control of the central processing unit 94. Thereafter, as Therefore, an ideal recording onto a compact disc can be 
mentioned, the two output hues 102 and 104 can emit Ihe achieved on the first try. 

analog signals from any or all of the outputs 76, 78 of the 55 The compact discs produced by the compact disc recorder 
compact disc recorder 30 which have already been 30 are fully compatible with any present-day compact disc 
described. All conversions of the analog signals to and from player However, the compact disc recorder 30 can also be 
digital data arc performed in a hard-wired environment This used to play back the compact disc after it is recorded 
virtually eliminates the possibility that one or more files will thereon by the compact disc recordable drive 58 (or if ihe 
be corrupted during the conversions. As will be scribed, 6u drive 58 is provided as being some other type of optical 
during auditiooing, a user Can, for example, play the take or storage drive, preferably the optical storage medium 
delete the take as well as assemble the take into one or more recorded thereon can be played in that type of standard 
sessions- optical storage player), lb this end, the compact disc record- 

Either bemre or after aum'npning the digital data and able drive 56 (or a secondary compact disc recordable drive 
possibly after rearranging the order of the individual digital 6s 108) itself can play back the compact disc. In additiori, the 
fifes, Ihe user may direct or program the compact disc compact disc recordable drive 56 can play standard 
recorder 30 to record, or bum, an image of sound tracks rammercially-produccd audio compact disc (typically 
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recorded in CD-DA audio formal). As will be described entitled "Fade lo Black" js the first song in the sc&m ,lhe 

more fully later herein, to have the compact disc recorder 30 total track time is tang displayed and the song ^ 6:56 long 

X r£mZt&*> the user would^in interact with there is about 20fc remaining in the session (the enure 

piay a compact ^ "f J 5 * session will fit on a compact disc and some more sound 

^^Vt^Tt^SXSit^^ * tncks - n ^ be ac^e compact d*e recorder 30 is in 

recorder 30, such as toe nrst ^^"P" 0 —^™ a stop mode, the inputs to ihe compact disc recorder 30 are 

ascribed previously herein. Should the user pxognm or * ™f > ^ ^ 5 ^ ^ the user 

direct the compact disc recorder 30 in play a compact disc, ^ I p^u^ 53, 55, 57, 59, 61, 

analog signals would travel torn the compact disc record- 53 TO oce of the following tactions: utility, lirrje, play 

able drive 58 to outputs which are provided on the compact & aa ^ roakc a compact disc, session and peak, 

disc recorder 30, such as out the line^out j ack78 on the back 10 s pressing push-button 55 (time function) wfll 

panel 36 or the headpbone jack 76 on the from bezel 44. change the center display lo indicate, for example, the time 

As mentioned, the back panel 36 of the compact disc elapsed in ihe song during play back from the data storage 

recorder 30 includes a SCSI port 84. The SCSI port 84 structure, the amount of time used in the session, me amount 

provides that the compact disc recorder 30 can be used as a 0 f time remaining in the session, etc. depending on how 

fully functional CD-R external drive for a multi-media i£ many times tbe pusb-bulton 55 is pressed As the center 

personal computer (PC) system. To this end, a SCSI inter- display changes, the display indicia 218 changes to indicate 

face cable can be aaached to the SCSI port 84 00 the what it is that the center display 216 is mdicaling. 

compact disc recorder 30 and lo an SCSI card on the PC. Pressing pushbutton 37 causes the compact disc recorder 

This connection and the functionality of the compact disc 30 to enter a play CD mode wherein a compact disc placed 

recorder 30 enables a user to create backup copies of in the compact disc tray 54 can be played back using the 

existing multi-media CD-ROMs, or programs or data stored compact disc recordable drive 58. During play CD mode, the 

on a hard drive. In addition, the user can compose and set 48 of push-buttons on the front bezel 44 may be operated 

duplicate multi-media presentations using CD-R recordable much like the controls of a standard compact disc player. 

datr ftite* When Ihe compact disc recorder 30 enters this mode, the 

Prefe^ly, the compact disc recorder 30 prov^ rn^y * 

enhur^fcalure* and Wliuus, sorne of wmcb havebeen r^^Hy indicating that no compact disc has been 

mentioned hereinabove. Ate, preferably the compact disc \ a5C ^ d ^ ^ ^^ci disc tray 54). At ibis time, the 

reader 30fe xasy to use. Some of these enhanced telwts mcau m ^ ^ ^ ^ ^t. 

(some of which have been already discussed hereinabove) ^ pus h-button 55 (corresponding to the time 

and preferred screen displays of the display device 46 will 30 mm ^ 2l6 to folate, * OT 

now be described. example, the time elapsed in the song, the amount of time 

Some of the display device 46 ourpuls to be described remaining in the song, the amount of time ^«r««i on the 

contain song names, etc. which are presently commercially ^3 ti» amount of time nmiaining on the disc, etc. 

available and presumably protected by appropriate copy- depending on bow many times the push-but ton 55 ispressed. 

righ t laws- Of course, it is assumed that the user would have me ccnitt display changes, the display indicia 218 

pre-accnunsd the legal right to do the acts to be described, or changes to indicate what it is thai the center display 216 is 

that the acts to be described are otherwise legal (eg., fair indicating. Pressing push-button 63 (corresponding to the 

use). exit option) causes the compact disc recorder 30 to exit the 

When the compact disc recorder 30 is initially turned on, ^ play back mode and revert back to the display ilrusiraied in 

the digital display 46 may, after a short time (after the central FIG. 7. 

processing nnU 94 initializes Ihe internal components of tbe when the display device 46 appears as illustrated in FIG. 

device 30, as already described), appear as shown in FIG. 1 7, pressing push-buiion 59 causes the compact disc recorder 

displaying a start-up screen which may include a trademark- 30 to enter a write compact disc mode at which tima the 

Then, after another short time period, the digital display 45 display device 46 may prompt (such as by pressing push- 

46 may appear as illustrated in FIGS- 2 and 7- FIGS. 7-23 button 47) tbe user to confirm that a compact disc is to be 

are cut-aways of the front bezel 44, including the set 52 of made. After the user confirms as such, tbe compact disc 

push-buttons 53, 55, 57, 59, 61, 63 adjacent the display recorder 30, and specifically the compact disc recordable 

device 46. When describing each of these displays, like drive 58 component thereof, begins writing the session to a 

reference numerals will be used to identify like items and, at 50 compact disc mscrtcd in the tray 54. As will be described, a 

times, detailed discussion thereof will be omitted. session will typically be a group of sound tracks which have 

Attention is specifically directed to FIG. 7. As shown, the been previously assigned to that particular session, 

display device 46 may initially display session name indicia lb view the contents of a particular session, one presses 

200, song name indicia 202, time indicia 208 which indi- the push-button 61 when the display device 46 appears as 

cates the length of the song in terms of time, peak level 55 illustrated in FIG. 7, at which time the display changes to 

indicator indicia 210, track number indicia 214 which indi- that which is shown in FIG. 8. Ihe display includes session 

cates the position of that particular song within the session, title indicia 220, data storage structure free space indicia 

status indicia 206 which indicates what the compact disc 222, session remaining time indicia 224, a session song list 

recorder 30 is doing, session time remaining indicia 204, 228 which is list of all the sound tracks assigned to that 

display indicia 218 which indicates what it 15 that a center 60 particular session, a Cursor 226 which cart he maneuvered 

display 216 is mdJcarjng, and selection menu 2l2 which among the session SODg list 228, and a selection menu 230 

indicates functions a user can access by pressing a cone- which indicates the functions a user can access by pressing 

spending push-button 53, 55, 57, 59, 61, 63 from Ihe set 52 a corresponding push-button 53, 55, 57, 59, 61, 63 from the 

of push-buttons adjacent the display device 46 on the front set 52 of push-buttons adjacent the display device 46 on the 

bezel 44. 65 front panel: view, up, down, play, exit, more. 

Essentially, the screen display shown in FIG. 7 is indi- Essentially, the screen display depicted in FIG. 8 is 

caring that the session is called **Mc tallica", the song track indicating that the session is called "Metallica", the session 
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the cursor 226 to roove up i in FIG, J***^ 
thtfs^on Sne lisi 22S, and pressing push-burton 57 causes 5 to two display (FIG. 9 and FIG. 16) * that wsdMn 
3 to mo^ Z7!L song list 228 menu (258 in FIG. igte cfeapd to ir^cato to foUaw^g 
M??u«£r causing to session song list 228 to scroll functions are accessible: bad^namc, delete, play.d^eafl 
d^JSdSfo so^hactabcyondto first lour. Press- more. Pressing pushbutton 53 causestoe scr«o d^yto 
tog and holding down push-button 59 causes to compacl revert back 10 the display shown in FIG. 9. Pressrog pusn- 
diie recorder 30 to begin playing the track hjghb^hied by to 1Q bunoo 55 allow? the user to name (or re-name) the rngh- 
cursur 226 until the push-button 59 is released (used prima- lighted sound track. Pressing push-button 57 causes the 
rfly only to identity which sound track is highlighted—to sound track highlighted by the cunsor 226 to be deleted from 
truly listen to tracks with a session, a user would press the data storage structure indicated by the data storage 
push-button 61 and revert back to the screen display shown structure indicia 232. Pressing and holding down push- 
on FIG. 7, then the user would interact with the other set 48 15 button 59 causes to compact disc recorder 30 to begin 
of piisb^unons much like operating a. standard compact disc playing the track highlighied by the cursor 226 until the 



player). Pressing push-button 61 causes die screen display to push-bution 59 is released (used primarily only to identify 
revert back to thai which is shown in FIG. 7. Pressing which sound track is highlighted— to truly listen to tracks 
push-button 63 when to screen display is as shown in FIG. with a session, a user would press push-button 61 when the 
8 causes the screen display to appear 35 shown in HG. 19. ^ screen appears as shown in FIG. 9 to cause the screen to 
As shown, the only difference between the two displays appear as shown in FIG. 7, then the user would interact with 
(FIG. 8 and FIG. 19) is LhaL the seledion menu (266 in FIG. (he other set 48 of pusb-buiions much like operating a 
19) has changed 10 indicate that the following functions arc standard compact disc player). Pressing push-button 61 
accessible: back, move up, move down, delete. Pressing when the screen appears as shown in FIG. 16 causes any 
push-bution 53 causes the screen display to revert back to 35 sound tracks which arts not assigned to a session (indicated 
the display shown in FIG- 8. In contrast, pressing push- as not having an "x" in the used column) to be erased or 
bmioii 55 causes to nighlightcd sound track in tbe session otherwise made unavailable. Preferably; pressing push- 
song list 228 to move up within the list (as shown "King button 57 or 61 causes the compact disc recorder to prompt 
KoLhmg" would be moved ahead of "Fade to Black" to the user for a confirmation (such as by having the user press 
occupy the first spot in the list), and pressing push-button 57 ^ push-button 47) that a deletion is actually desired. 

the highlighted sound track in the session song list Additionally, the user may be prompted for a password 
223 to move down within the list (as shown "King Nothing* 1 before the one or more sound tracks are deleted. Upon 
would be moved behind "Sad But True" to occupy to third deleting a sound track, the sound track would no longer 
spot in the list). Pressing pushbutton 59 causes the high- appear in the master list 234. Pressing push-burton 63 causes 
lighted sound track in the session song list 228 to be deleted 35 the screen display to appear as shown in FIG- 18. As shown, 
from that particular session. However, this does not cause the only difference between the two displays (FIG- 16 and 
the sound track to be deleted from the data storage device on FIG. 18) is that the selection menu (264 to FIG. IS) has 
which the sound track has been stored, and the sound track changed to indicate that the following selections are pos- 
will soil remain contained in the master song list which is sible: back, copy, move. Pressing push-button 55 allows the 
accessed by pressing push-barton 53 while the display is as ^ user to copy the highligh ted sound track to another data 
shown in FIG. S, after which the display device 46 appears storage structure, and pressing push-button 57 allows a user 
as shown in FIG. 9. to move the highlighted sound Crack to another data storage 

The display shown in HG. 9 includes data storage struo structure. Pressing push-button 53 causes the screen display 
turn imfceia 232 which mtfieaies in which data storage to revert back to that which is shown in FIG. 16. 
structure (e.g. part 106) the list of sound tracks is stored, a 45 As mentioned, pressing pushbutton 55 when the display 
master sound track Est 234 which lists all the sound tracks is as shown in FIG. 16 allows a user to name (or re-name) 
stored in the data storage structure indicated by the data the round track which is highlighted by the cursor 226 . After 
Storage structure indicia 232, and selection menu 236 which the push-button 55 is pressed, the display device 46 may 
indicates that a user can access the following functions by . appear as shown in FIG. 17 where a naming box 260 appears 
pressing a conrjyonrting push-button 53, 55, 57, 59, 61, 63 50 substantially at the center of to display. Pressing push- 
from tbe set 52 of push-buttons on the front bezel 44: view, button 53 causes the cursor in the song title in move to the 
up, down, add, exit, more. left, pressing push-button 55 causes the cursor in the song 

Essentially, the screen display shown in FlG- 9 is indi- title to move to the right, pressing push-button 57 causes the 
citing that 1 be data storage structure indicated by the data tetter highlighted by the cursor to move down (U- from *b" 
storage structure indicia 232 includes at least sound tracks 55 to "a") and pressing push-button 59 causes the letter high- 
which have been entitled (by the user) "BieadfarA "Fade to lighted by the cursor to move up (U- from "b" to "C). Then, 
Black*, "Fuel" and "Harvester* &nd that each of to sound pressing push-button 61 causes the display to revert back to 
tracks are used within at least one session (as indicated by FIG- 16 alter saving the sound track title just entered using 
The x*s). push-buttons 53, 55, 57 and 59, and pressing push-button 63 

Picssmgjiush-burton 55 causes to cursor 226 to move up 60 causes the display to revert back to FIG. 16 wilboui saving 
the master sound track list 234, and pressing push-bullon 57 the sound track title Just entered using push-buttons 53, 55, 
causes the cursor 226 to move down to master sound track 57 and 59 (le. to former title is retained). Of course, instead 
list 234 thereby possibly causing to master sound track list of providing this means to enter a song title, a four-way or 
234 to scroll down and display sound tracks beyond the first other type of menu may be provided for selecting letters and 
four, Pressnig push-button 59 causes the sound track high- 65 other characters. Alternatively, as mentioned, a microphone 
lighted by the cursor 226 to be added to the session which 75 (or a microphone jack for receiving a microphone) may 
has been selected (session selection wfll be described in be provided on the compact disc recorder 30 thereby alk>w- 
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_«iv„,™r* This is dcoicted maxinram raftfial has before the digital signal to be created 
„ t ~~- r to input song : names by vdk*. This bytte^rdfcg is clipped. Ansa may want to get these two 

ibrough the several menus ™l«*s T^* . . . kW „ , S^^^soui^ tradcTo adjust the recording voW, 

After the display lias reverted back to that which is shown $ tne n ^ m .^~^"*^ o . ^- ^TrifrhL 64\ 

in HG lTpu^-bu tton S3 can be pressed to have the display a user manipulate the adjusters W 

r^enba^^t which is showS in FIG. 9. Kpush-bnUon When a user then presses the pushbutton 47 on the font 

S3 is then pressed (the -view- function), the display appears bezel 44. the compact disc recorder 30 be^nsrcwr^ig ttc 

as shown bi FIG. 10 where the display contains a session list sound track into ihe session previously selected, and onto th^ 
240- Selection menu 242 indicates that pressing push-button l0 data storage structure previously selectc4. ^ shown m FtO. 

55 causes ihe cursor 226 to move up within the list of 22, during the recording, ihe display indicates the nme 

sessions, and pressing push-builon 57 causes the cursor 226 elapsed in the recording (1:03), the position of the sound 

to move down within the list of sessions, Pressing push- Hack within the session (track 14) and the name of the 

button 59 results in ihe session highlighted by the cursor 22 6 session into which the sound track is being recorded (a 
beina selected. As a result, any sound tracks recorded into l5 session called "Metallic*"). Additionally, (he display jnch- 

the compact disc recorder 30 (recording will be described cates the status of the compact disc recorder 30 (recording) 

more fully later herein) will be assigned to the end of that using the status indicator 206 and indicates the time left 

particular session. Pressing push-burton 61 causes the dis- within the session, which wjU ultimately depend on how 

play to revert back to mat which is shown in FIG. 7 at which much musk can be stored on a compact disc Furthermore, 
time recording a sound track into that session can be 2 o the display indicates the recording volume in the Conn of the 

performed. Pressing push-button 63 when the display is as already-mentioned two vertical bars and associated 

shown in FIG. 10 causes the display to appear as shown in numbers, and indicates that the sound track has been 

FIG. 20 at which time the selection menu 266 indicates that assigned the generic name < *New034 J * (of course, the sound 

pressing push-button 37 provides that the session high- track name can be changed as described above). During 
lighted by the cursor 226 becomes deleted (the sound tracks ^ recording, the selection menu 270 indicates that a user may 

contained therein would still remain in the master sound press push-button SS to change the center display 216 to 

track list 234 depicted m FIGS. 9 and 16-18), pressing mdicale, for example, total session time elapsed, total scs- 

push-buUon 59 allows the user to name (or re-name) die sk>o time rernainingi track lime remaining, etc. and what the 

session highlighted by the cursor 226 in much ihe same center display 216 is indicating will be identified by display 
manner as a song is named (oc re-named) (see FIG. 17 and 30 indicia 218. Pressing push-burton 63 causes the peak level 

the description hereinabove associated therewith), pressing bars and associated numbers to reset Pressing pufih-burion 

push-button 55 provides that a new session is added to the 57 leaves a fc marltf in the sound track at that particular 

session list (the new session may first be given a generic location in the song, and pressing push-button 59 causes the 

name by the compact disc recorder 30 such as "sessaon33 N , mark to be cleared. When a user decides that recording is 
but me session can be re-named as mentioned above) and 35 finished, the user presses push-button 50 on the front bezel 

pressing push-button 53 when the display is as shown in 44 to immediately begin recording the next track, or presses 

FIG. 20 provides that the display reverts back to thai which push-button 41 to stop recording. Once recording is stopped, 

is sbown in FIG. 10. the display reverts back to that which is described in FIG. 7 

Pressing push-button S3 at such time provides that the at which time a user may edit any of the sound tracks in that 

display appears as shown in FIG, 11, where a data storage particular session. Leaving one or more made* wiihin the 

structure list 246 is displayed and a Selection menu 248 sound tracks allows one to edit the sound tracks ODce Ihey 

indicates that pressing push-button 55 causes the cursor to have been recorded into the selected data storage structure, 

move up within the list 246, pressing push-button 57 causes Editing sound tracks contained within a session will now 

the cursor to move down within the list 246, pressing be described lb edit a particular sound track in a session, 

push-button 59 causes the highlight ed data storage structure 45 one selects the sound track by using the push-buttons 45 and 

to be selected, pressing push-button 61 causes the display to 49 when the display device 46 appears as shown in FIG. 7. 

revert back to that which is shown in FIG. 7, and pressing Once the desired sound track is displayed, push-burton 53 is 

push-button S3 causes the display to again display a session pressed, and the display appears as shown in FIG- 12 at 

song list 228 as shown in FIG- 8- which time pressing push-button 63 causes the display to 

When the display is as shown in FIG. 7* a sound track may 50 revert back 10 that which is displayed in FIG. 7. In contrast, 

be recorded into the selected data Storage structure (Le. 106), pressing push-button 53 when the display appears as shown 

as described above in connection with FIG- 11- To begin in FIG. 12 causes the display to appear as shown in FIG. 13 

recording, a user merely presses key 50 (the "record* key) at which time selection menu 252 indicates thai pressing 

on the trout bezel 44. This causes the display to appear as pusb-bunon 55 causes the compact disc recorder 30 to 

shown in FIG. 21. At such a lime, the compact chsc recorder ss connect a plurality of sound tracks together into a single 

30 is not initially recording any sounds received through the sound track, pressing push-button 57 causes the compact 

analog line in jack 70 (or any of the other inputs provided on disc recorder 30 to re-cc^figure the sound track so mat a 

the device 30), but is ♦listening"' to the sounds. Thus, a user fades in to the first mark placed in the sound Irack, pressing 

may start sending sounds into the analog line in jack 70 or push-button 59 causes the compact disc recorder 30 to 

any other analog lines in provided (such as by pressing play fia re-coiifigure the sound track so that it fades oui torn the last 

on the standard compact disc player or cassette tape player mark placed in the sound track, pressing pnsb-bullon CI 

connected thereto) and may preview and set the recording causes ihe display to revert back to thai which is displayed 

leveL The recording level wfll appear in the right-hand part in FIG- 12, and pressing push-button 63 causes the display 

of the display as two vortical bars — one corresponding to the to provide a selection menu 254 as shown in FIG- 14 at 

left channel, and the other corresponding to ihe righi chau- ss which time 11 is indicated thai pressing push-button 55 

nel. Also, two numbers (both -64 as shown in FIG. 21) over causes the compact disc recorder 30 to trim the begmmng of 

the vertical bars wil I indicate the amount of headroom the a sound track up to the first mark placed in the sound track. 
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tr*soundtrac*pre^ ^tilSi^^ 

disc reorder 30 to rc^rmgnrc tl» sound ^ » 11 x ^ _ tical 5l0f4gp embodied in a houiriDg, said 

fades om from the last mark placed in a sound track and 5 * ^ deviTc^npn^g: sound reiving means 

fades in to the first markplaoed in tbe nextsoiil^trackin the ^ living analog signals; an analog-to-digilal COnvertor 

session, and pressing push-button 61 causes ine display to CGnn6Ctcd to ^ receiving means for converting the 

adju-« the amplitude of the soundtrack to a selected value into digital data; non-volaule data 

whereafter preferably the user is prompted to mput a value structure communicatingly connected to said 
correspond^ to the amplitude desired. 10 ajiak>g-to-digital convcrtor for receiving tbe digital data 

Pressing posh-button 63 causes the display to provide a from said anatog^c-<hgilal convenor and storing the digital 

selection menu 256 as shown in HO. 15 indicating that data received; a digital-lo analog converter connected to said 

crossing push-bulton 55 will cause any marks placed within non-volatile data storage structure tor receiving digital data 

the sound irack to be cleared and pressing push-button 57 from said non-volatile data storage structure and converting 
will cause two sound tracks to be joined. Pressing push- u the digital data into analog signals; audio output structure 

burton 53 causes the display to revert back to that which is connected 10 said diptal-to-analog convener forr^crving 

shown L rTOl4l!d push-burton S3 again causes analog signals tterc&om and for oul^tiing (he analog 

£^Y^^S±^h is slWnVFIG. 13 sfeoals received; and an optical storage cxive 

t5?7 10 MTi ^ fhe df-ni-v to mely connected 10 said data storage structure for receiving 
at which time pre^ r^ish^uuon **P la y 10 £f ^ digital data from said data storage structure and 
revert back to the display shown in FIG, 7. recoS Kgital data onto an opticallorage medium 
From FIG. 7, pressing push-button S3 causes tbe display feccivcd b ^ optical borage drive, wherein said optical 
to rcven back to the display shown in FIG. 12. Thereafter, stora _ c dcvicc ^ configured to receive analog signals, con- 
pressing push-button SS causes the compact disc recorder 30 vwt ±c nTC>lrtg l0 digital data, and store the digital 
10 search for and utilize an upgrade compact disc m the y dala ^ ^ non-volatile data storage structure for subsequent 
compart disc tray S4. Hence, as mentioned, upgrades in the convtt ^ on ^ analog signals for auditioning through said 
software can be performed using an upgrade compact disc. audio OTt ^ slrU cture and for subsequent recording onto the 
Pressing push-button 57 causes the display 46 to prompt the ^ medium by said optical storage drive, said 
user as to how the sound tracks should be sorted m the st0 de vice further comprising means for editing 
master song list 234 such as by name, size or time anddate tfe <£rital dit a stored in said data storage structure before 
recorded. Pressing riush-bution 59 allows the user to set the ^ ^^ dmisrtCOf< fcd 0Dt0 ^ optical storage medium, 
date and time in the device 30. Pressing push-buuon 61 ^ . ^ ^ devi^ as recited in claim 1, said 
causes the compact disc recorder 30 to rebuild certain m ^ prising an analog line-in jack on 
session information files. As n^nlioned, prcsHngpush- . ^ analog signals, said convcrtor 
button 63 causes the display to revert back to mat wmcb is ^ ounpt ^ 9ak anaiog-to-tfgtal convcrtor coDnected to said 
shown in FIG. 7. analog line-in jack for converting the analog signals 
Of course, the screen displays as illustrated on FIGS. received by said analog line-in jack into digital data for 
7-53 are merely illustrative, and many take many forms storage in said data storage structure, 
without departing from the scope of the present invention. 3. An optical storage device as recited in claim 1, said data 
Additionally, there may, in fact, be no input keys provided ^ storagc K i nicmre comprising a hard drive, 
on the device 30 and all commands can be given by voice via 4 An optica] storage device as recited in claim 1, said 
the microphone 75, if provided. optical storage drive comprising one of a CD-R recordable 

The compact disc recorder 30 in accordance with an drive and a CD-RW recordable drive, 
embodiment of the present invention provides several 5, An optical storage device as recited in claim 1, said 
advantages which include, but are not limited to, being as 45 optical storage device further comprising a central process- 
easy to use in many respects as a modern-day audio tape ing communicatingry connected to said analog-io- 
recordcr/player or compact disc player. Additionally, the digital convenor for receiving digital data therefrom; said 
compact dibC recorder 30 in accordance wilh the present digital-to-analog convenor connected 10 said central pro* 
invention also provides that one can listen to a sound track cessing unit for receiving digital data therefrom, said data 
before the sound track is 10 be rccordecL In other words, one 50 storage structure cornmtuticatingly connected to said central 
can truly audition a reconhng. Moreover, the compact disc - processing unit for receiving the digital data from said 
recorder 30 can be used like a modern day juke box where central processing unit and for storing the digital data 
songs are played directly from memory without needing to received. 

insert the compact disc containing the music. Additionally, An optical storage device as recited in claim 5, said 

the compact disc recorder 30 preferably provides enhanced 55 optica] storage drive communicatingly connected to said 

features for editing the sound tracks recorded into the ceniral processing unit for receiving digital data stored in 

memory of the compact disc recorder 30. Using the compact said data storage structure and for recording the digital data 

disc recorder 3D, one can easily customize the order in which onto an optical storage medium received by said optical 

sound tracks will appear on the compact disc and one can storage drive. 

easily write several compact discs having different orders of ^ 7. An optical storage device as recited in claim 6, said 

songs or having slightly different compilations without audio output structure comprising an analog b'ns-oui jack on 

having 10 re-enter the sounds into the device 30. Finally, the housing. 

unlike present-day compact disc players, the compact disc 8. An optical storage device as recited in claim 5, further 

recorder 30 preferably doubles as a SCSI device for use with comprising a display device connected to said ceniral pro- 

a PC- 65 ^gggiqf r unif. said central processing unit configured for 

While a preferred embodiment of the present invention is displaying information on said display device relating to 

shown and described, it is envisioned thai ihose skilled in tbe sound Backs stored in said data storage device . 
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ccnual^sing unu^rmgured SO that al least one input Storage structure and for 

^ ifo^^sclociivelyc^Uy a rnastcr song list and optical storage medium received by said opncal _ forage 
^e JW^Xroaid display device, said drive; audio output structure connected to said d^tal-to- 
maLtef ^^^T^c vltZJL stored and analog converter for receiving aroalog s^afe^refrom^d 
Sl^iS <Sr^ Z^said session song list 10 for outputs the analog signals receded; * ^7 
av^aoic m Mia w , seiccled to be in connected to said central processing unit, said cental pn> 

Steffi E^iX ces^unit configure* for displaying inf^onon ^ 

KopdSrage device as recited m claim S, further display device relating ro sound toicks «^ in^^ data 
cornnr^S 5S ^onthe housing and ^ storage device; input key. on ^^^ t ^^ 
rn^conr^tedU. ^central processing nnir, said >s ingiy corseted to [ ^^Z Z^T^ 

c^Srocessmg unit being configured so thai said set of feting information displayed on said *hspky *™ee, ^ sa d 
SwfeSblc to manSulate sound tracks stored in central r*ocessingunn coiifigurcd so that at least one of said 
XSr^ffl input keys is operable to selectively display a master song 

U.Z ^storage device as recited in claim 6, further list and at lea* one session song li< on ^ 
ccnTpiW a set of n^ui keys on the housing and commu- 20 said master song list hsung all toe sound tracks *orc4 and 
^E^edt saM central pxoc^tog unit, said available in said data storage aruc^c, said ^n so.g L£ 
ceotralprocessing unit being configured so thai said set of listing a group of sound tracks previously selected to be in 
input kcyTiHpSablc 10 selectively store sound tracks in thai particular session using at feast one of said input keys, 
said data storage structure, and said central processing unit said central Focessingumi configured so that at least one of 
tKdne coDfisured so that said set of inpul keys can be 2S said input keys is operable to selectively store sound tracks 
operated to outpiii analog signals through said audio output in said data storage structure, said central processing unit 
SUUCture relating to sound tracks previously Stored in said configured SO that at least one of said input keys is operable 
oSorage^cture. to output analog signals through said and* output stnicrure 

tf. An optical storage device as recited in claim 12, said relating to sound tracks previously stored m said data 
central processing unit configured so thai said set of input 30 storage structure- 

keys is operable to control play back of an optical storage 20. An optical storage device as recited m claim 19. said 
medium received by said optical storage drive. central processing unit configured so thai . bi bast one of said 

U An optical storage device as recited in claini 9, said input keys is operable to control play back of an optical 
central processing unit being coiiflgured so thai al least one storage medium received by said optical storage drive, 
of said input keys is operable to combine aphirality of sound 35 21. An optical storage device as recited in claim 19 , said 
tracks stored in said data storage structure into a single central processing unit configured so that at least one of said 
souDd track stored to said data storage structure, input keys is operable to perform at least one of the 

15 An optical storage device as recocd in claim 9, said following editing functions: to combine a plurality of sound 
central processing unit being conrlgurcd so that at least one tracks stored in said data storage structure into a single 
of said inpul keys is operable to split a single sound track «o sound track stored in said data storage structure, 10 split a 
stored in said data storage structure into a plurality of sound single sound track stored in said data storage structure into 
tracks stored in said data storage stmcmre. a plurality of sound tracks sxored in said data storage 

16. An optical storage device as recited in claim 9, said structure, to trim a sound track stored in said data storage 
central processing unit being configured so thai al least one structure, to convert a sound trade stored in said data storage 
of said input keys is operable to trim a sound track stored in 45 structure so that said sound track stored in said data storage 
said data storage structure. structure has a different amplitude, and to convert a sound 

17 An optical storage device as recited in claim 9, said track stored in said data storage structure so that said sound 
central processing unit being configured so that at least one track stored in said data storage structure at least one of 
0 £ said inpul keys is operable to convert a sound track stored fades in or fades out. u 
in said data storage structure so thai said sound b^ stored SO 22. An optical storage device embodied in a housing, said 
in said data storage structure has a different amplitude. optical storage device comprising; sound receiving means 

1£ An optical storage device as recited in claim 9, said for receiving analog signals; a convenor connected to said 
central processing unit being amfigured SO that at least one sound receiving means for converting the received analog 
Of said input keys is operable to convert a sound track stored signals into digital data; non-volatile data storage structure 
in said data storage structure so thai said sound track stored 55 crmirrnimcatingly connected to said convenor for receiving 
in said data storage structure at least one of fades in or fades the digital data from said converter and storing the digital 
out data received; and an op deal storage drive corrmTumeatugly 

19. An optical storage device embodied in a housing, said connected to said data storage structure for receiving the 
optical storage device comprising: an analog line-in jack on stored digital data fern said data storage structure and 
the bousing for receiving analog signals; an anak)g-to-digital so recording the digital data onto an optical storage medium 
convenor within the bousing connected to said analog received by said optical storage drive, said converter coin- 
line-in jack far converting the analog signals received by prising an analog-to-digital convenor connected to said 
said analog line -in jack into digital data; a central processing sound receiving means for converting the received analog 
unit commumeaiingly connected to said aiialogHo-mgital signals into digital data, said optical storage device further 
convenor for receiving digital data therefrom; non-volatile 65 comprising a central processing unit ccniroumcaungly cod- 
data storage structure cornmumcalingly connected to said ceded to said anatog-lc-digital convenor for receiving digi- 
central processing unit for receiving digital data from said tal data therefrom; and a digital-to-analog convenor con- 
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nected to said ^ processing mm for raving <%iral ^^ m ^^^?^ fcSS 

connected io s«d central processmg iinu for re^ogine ^S^^ ia e6ni.Bi^Qmt^^^y^'» 
d ^1,SSSS^S l ^y^ 5 comXS^l proc*SXaid central pro- 

tbc <togiiai data xwttxvco, Dinner -T™Li ^ ee«iiw unit confiumxd for displaying infonnauon on said 

ciSav d^cTSw io sou^tracks stored in said data storage device, further composing mpwtays on the housing 
s£dW«, Sroc^S inputs oi. the housing and oommrrmcatir^y coimeacd 
SmSS coX^Tw fart central processing io unit for mutilating ^^^^^^^^ 
Sntt to^SSinfonnalion displayed on said display device, *Jd central processing unit beir* COTffcured SOthal 
detfcT s^KtraTJoSg unk^ir^ configured so that at letutt o« of said irmut keys * operable to ami a sound 
S^T^^ys is 0] S^ combir^ a track *o«d in said data storage structure 
pSoTso^^storedin said data storage structure 25. An opted I storage ^.^^'"J^*^ 
L^Ll* sound track stored in said data storage structure. » optical storage ^."*S??£^™^^ 
23. Optical Storage device embodied in a hosing, said for receiving analog signals,' a oc^ertor connected to said 
ooSalatoTagc oe^coorpiising: s^und receiving means sound receiving means for converting the received analog 

^LSIiSTc^verior connected to said signals into digital date; ccn-volanle 
SSog me^s^converting the received analog communi.atii^nnected to said converter fa > receiving 
S^TdiJral data; non-voladledata storage structure 20 (he digital data from said 
c^mum^uX conaUd to said convenor for receiving data received; and an optical storage drive 
uTd^dTu ho* said convenor and Storing the digital connected to said data Storage s^ctare for r~e™ng tbc 
^Sve* and an cpKc*l storage ox^ stored digital data from sod data swrage and 

ejected to said data STOragTshiicliire for receiving the rccordina the dimtal data onto an optical storage meditim 
stwedduntal data fiom s*W data storage structure and 25 received by said optical storage drive, said convenor cotn- 
SEjJff dlSd d2 onu, an opdcal«orage medium prising an anatog-uxligiul ^ 
received by «Fo P h«I storage drive, said eonvertor com- sound receiving means for inverting the received anatog 
STan a^Mo-digiial convenor connected to said signals into digital data, said opheal storage device further 
sonr^receivmg means for convening die received analog coniprising a central proocaons unit c^urncatagly «>n- 
Ss into digital data, said opricalitorage device further 30 nccted to said aD alog-t<><hgn^ convenor tor rccerrog Agi- 
coEng aTo^pr^mg unil cc^municaringly con- tal data tleretom; and a dagual-to-analog convenor con- 
noted to *Ld anolog-tc^ifiiUil couvertor for receiving digi- netted to said central processing unit for receiving digital 
.UdaU SZm- ^^oda^ual-to-analog Convenor con- data therefrom, said datastorage Structure commumcaungly 
necled te TaLTceoiral processing unit for receiving digital connected to said central processing unit for receiving the 
data therefrom, said data storage structure communicatiflgly is digits! data from said central processing unit and for staring 
combed to said central processing unit for receiving the the digital data received, further comprising a display device 
digital data from said central processing umi and for storing connected to said central processing unit, said central pro- 
thTdigital data received, further comprising a display device cessing unit configured for d^Iaymg^uifoimanon on said 
conneded to said central processing unit, said central pro- display device relating to sound tracks stored in said data 
cessine unit configured for displaying information on said «t storage device, further comprising; mput keys on the housing 
display QevicTreUring to sound tracks stored in said data and coir^ntmicaungly connected to said central processing 
storage device, fUrtto prising input keys on the housing unit for manipulating informauoo displayed on saui display 
and oommujlicaUngly connected to said central procttsinfi device, said central procossmg umt being configured so that 
unit for manipulating information displayed on said display at least one c-r said input keys is operable to convert a sound 
device, said c^Lral Passing unit bliog configured so that 45 track stored in said data Storage Structure *o Out said »und 
at least one of said input keys is operable to split a single track stored in said data storage structure bas a different 
sound track stored in said data storage structure into a nrnpliffl rl c ,. ^ ^ 

plurality of sound tracks stored in said data storage structure. 26. An optical storage device embodied in a housing, said 
24. An optical storage device embodied in a housing, said optical storage device comprising: sound receiving means 
optical sicrage device comprising: sound receiving means so for receiving analog signals; a convenor connected 10 said 
for recefvine analog signals; a convenor connected to said sound receiving means for converting the received analog 
sound rccerving means for converting the received analog signals into digital data; non^volarfle data storage structure 
sienals into digital data; non-volatile data storage structure ccmmumcatingly connected to said convenor for recci^S 
cSmumoadngly connected to said eonvertor for receiving the digital data from said eonvertor and storing the digital 
ice diaiial d^lTfrom said converter and storiog the digital 55 data received; and an optical swrage dnve coirmiunicatingly 
data received; and an optical storage drive communicatingly connected to said data storage structure for receiving ue 
connected 10 said data, storage structure for receiving tbc stored digital data from said data storage strucwreand 
stored dMial data from said data storage structure and rccordmfi the digital data onto an optical storage medium 
rccordingSie digital data onto an optical storage medium received by said optical storage drive, said eonvertor corn- 
received by said optical storage drive, said eonvertor com- so prising an analogue-digital eonvertor connected 10 said 
prising an analog-to-digital convenor connected to said sound receiving means for converting the received analog 
ku^receiving means for corrvcrong the received analog signals into digital data, said optical storage device further 
aumals into digital data, said optical storage device further comprising a central processing unit coromunicatingly con- 
comorising a central piocessing unit cmiimunicarinaly con- nected to said analog-to-dimtal convenor for receiving di- 
rected to said analog-to-di gital con vcrtor for receiving digi- as tal data therefrom; and a digital-to-analog crjnvertor cen- 
tal dTta Ih^from; and a «gitai-lo-analog convenor con- nected to said central processing unit for receiving digital 
nected to said cemral processing unit for receiving digual data therefrom, said data storage structure corrmrorncatingly 
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connected to said central processing unit for receiving the 
digital data- from said ccntial processus unil ^ sl0r " 1 5 
ihe digital data received, further comprising a display device 
connected to said central processing vnit, said central pro- 
cessing unit configured for displaying information on said 
display device relating to sound tracks stored in said data 
storage device, further comprising inpui keys on ibe bousing 
and comnmriicfllingly connected to said central processing 
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unit for manipulating information displayed on said display 
device, said central processing unit being configured so that 
at least one of said input keys is operable to convert a sound 
track siored in said data storage structure so that said sound 
track stored in said data storage straetu/e at least one of 
fades in or fades ouL 
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ft is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Column 12, , _ . 

line 11, "RAM (see FIG. 5)" should read - RAM (see FIG, 5a) - 

Lines 45^6, -compact disc recorder 94" should read - compact disc recorder 30 - 

Line 48, "the compact disc recorder 94" should read - the compact disc recorder 30 - 

Column 13. , . . . 

line 52, "analog signals as the two output lines" should read - analog signals via toe 

two output lines - 

Column 14, ,. , <- 0 

Lines 63-64 "compact disc recordable 56" should read - compact disc recordable 58 - 
line 66, impact disc recordable 56" should read - compact disc recordable 58 - 

Lille 23, Selection menu 266 indicates" should read - selection menu 268 indicates - 
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It ts certified that error appears In the above-identified 
hereby corrected as shown below: 



patent and that said Letters Patent is 



Column 14, 

line 30, "drive 58 coverts" should read - drive 58 converts - 

Column 22> 4 , ^ 

line 13, "a digitals analog converter" should read - a digital-to-analog convenor 
Line 16, "digital-to-analog converter" should read - digital-to-analog convenor - 
Line 67, "in said data storage device." should read - in said data storage structure - 

Line 18, "said data storage device.** should read - said data storage structure. - 
f inftK 25-26, "keys can be operated" should read - keys is operable to - 
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